INTRODUCTION
============

Driving a personal motor vehicle is the primary method of community transportation for older adults (i.e., those 65 years of age or greater) in Canada.^([@b1-cgj-17-76])^ The aging of Canadian society, coupled with the higher-than-historical rates of driving among middle-aged women soon to become seniors, will lead to an unprecedented number of older drivers on our roads over the coming decades.

For many older adults, retaining a driver's licence is important in maintaining both independence and well-being. Driving cessation is associated with depressive symptoms,^([@b2-cgj-17-76],[@b3-cgj-17-76])^ declines in social and physical functioning,^([@b4-cgj-17-76],[@b5-cgj-17-76])^ greater risk of long-term care placement,^([@b6-cgj-17-76])^ and a higher likelihood of death.^([@b7-cgj-17-76])^ At the same time there are concerns about the safety of older drivers. Many of the disorders that can adversely affect driving abilities become more common with increasing age.^([@b8-cgj-17-76])^ When corrected for kilometers driven, older drivers have a relatively high rate of motor vehicle crashes (MVCs),^([@b9-cgj-17-76])^ but this may be due to what has been termed low-mileage bias. Older drivers tend to drive less, and independent of age, low-mileage drivers typically have higher crash rates.^([@b9-cgj-17-76],[@b10-cgj-17-76])^ It is clear, though, that older drivers in MVCs are more likely to suffer serious injuries or die because of their increased vulnerability to trauma.^([@b11-cgj-17-76])^ Fortunately, the fatality and injury risk for older Canadian drivers has recently dropped---for example, the number of fatalities among older drivers declined from 469 to 406 between 2003 and 2010, even though the number of older drivers increased by over 700,000 during this time span.^([@b12-cgj-17-76],[@b13-cgj-17-76])^

A significant challenge for a driving regulatory system is to concurrently identify older drivers who pose an unacceptable risk to themselves and/or other road users if they continue to drive, while not discriminating against similarly aged individuals capable of safely driving a motor vehicle. An effective system for traffic safety entails delineating the roles of various groups including older drivers, health-care providers (e.g., physicians), and licensing authorities, and coordinating their activities. Older drivers frequently self-regulate^([@b14-cgj-17-76])^ and in some jurisdictions, like the United Kingdom, are personally required to declare if they are suffering from a medical condition that could prevent them from holding a licence.^([@b15-cgj-17-76])^ Physicians are expected to know what conditions (alone or in combination) may lead to concerns about driving abilities, detect them and assess their functional impact, discuss with patients the implications of their health status on driving abilities, and report those who they believe are medically unfit to drive, according to the rules of the jurisdiction in which they practise.^([@b8-cgj-17-76],[@b16-cgj-17-76])^ While licensing authorities have the final responsibility for determining eligibility for a driver's licence,^([@b8-cgj-17-76])^ physicians and their older patients routinely talking about driving could "normalize" these difficult conversations and allow time both to adapt to changing abilities and to cope with cessation.^([@b17-cgj-17-76])^

In June of 2012, the Alberta Motor Association Foundation for Traffic Safety, the Brenda Strafford Centre on Aging, and the Institute of Public Health of the University of Calgary hosted an international invitational symposium on the assessment of older drivers. Recognized content experts from around the world, health-care practitioners, those responsible for regulating older drivers, and representatives from senior organizations were brought together to examine the assessment of older drivers, deliberate about the principles that should underlie our approach to this contentious area, and discuss future directions for research, practice, and policy. Presentations summarizing the current state of the field were followed by small group breakout sessions and a final plenary session.

To capitalize on this diverse gathering of knowledgeable individuals, attendees were asked to participate in a modified Delphi process designed to develop consensus statements on the assessment of older drivers. Our objective was to clarify areas of broad agreement and identify those where there was no consensus. This paper reviews the methods used, and presents the results of the survey. It is our hope that these consensus statements will help guide policy development in Canada.

METHODS
=======

Participants were recruited from attendees of the Global Perspectives of Assessing Older Drivers symposium held in Calgary, Alberta from June 21--June 23, 2012. These attendees included researchers (*n* = 8), physicians and representatives of physician organizations (*n* = 4), occupational therapists (*n* = 2), government officials (including members of advisory boards) (*n* = 16), independent consultants and representatives of private companies (*n* = 4), staff and students affiliated with the funding agencies (*n* = 13), and a representative of a seniors' organization (*n* = 1). Attendees were selected for their knowledge and/or involvement in the assessment of older drivers. Invited speakers were chosen by the organizers of the symposium based on both reputation and a desire to ensure diversity in the opinions expressed, geographic distribution, and the disciplines represented. Organizations and government agencies who agreed to participate selected their own delegates, but were advised to choose knowledgeable individuals in decision-making positions. The Alberta Motor Association Foundation for Traffic Safety, the Driver Education Branch of the Alberta Motor Association, the Brenda Strafford Centre on Aging, and the Institute for Public Health of the University of Calgary provided financial support. The funders had no role in the design or conduct of this study.

The Delphi technique is a widely used methodology for achieving convergence of opinion among a group of knowledgeable individuals concerning a complex, real-world topic.^([@b18-cgj-17-76],[@b19-cgj-17-76])^ Over the years it has been modified in a number of ways.^([@b20-cgj-17-76])^ The in-depth deliberations of the breakout groups of the Global Perspectives of Assessing Older Drivers symposium were used to create an initial series of statements about the assessment of older drivers that were utilized in the two-round, email-based voluntary survey of symposium participants described in the following paragraph.

An email invitation was sent to 41 non-student attendees of the symposium who had given permission to be contacted after the symposium. The email informed them of the study and its objectives, described the methodology that would be used, and asked for their voluntary participation. The steps taken to ensure the anonymity of their responses were described in the invitation. Those choosing to participate were asked to indicate their level of agreement (or disagreement) with the provided statements on a five-point Likert scale (i.e., agree completely, agree somewhat, neutral, disagree somewhat, disagree completely). Respondents had the option of not responding to a particular statement. During the first round, participants could suggest modifications to the provided statements or propose additional ones for inclusion in the second round. Our intent was to achieve consensus on as many statements as possible. In the second round, respondents were informed of which statements from the first round achieved consensus as originally worded. They were then asked to indicate their level of agreement, using the same five-point Likert scale, with the modified or new statements developed in response to the feedback obtained during the first round, comment on why they thought certain statements or recommendations did not achieve consensus, and provide any other feedback.

Respondents completed the survey on their own computers using a link and password provided to them in the email invitation. Respondents could only complete the survey once during each of the two iterations. As noted previously, all responses were anonymous. One email reminder to complete the survey was sent to potential participants one to two weeks before the specified deadlines for receipt of responses. The survey was done using Qualtrics survey software ([www.qualtrics.com](www.qualtrics.com)).

Consensus was pre-defined as occurring if 80% or more of the respondents for that iteration of the survey indicated agreement (agreeing completely or somewhat) or disagreement (disagreeing completely or somewhat) with a specific statement or recommendation. The 80% threshold for consensus is commonly used and generally perceived as fair, as it allows a strong minority dissenting opinion to prevent the achievement of consensus. To minimize non-response bias, the desired response rate for the survey was 50% or higher.^([@b21-cgj-17-76])^

The University of Calgary Conjoint Faculties Research Ethics Board approved the study. Responding to the survey was taken as evidence of consent by participants. No financial compensation was offered for participation. Participants were asked to declare any direct or indirect financial interest in a company whose concerns were in the area covered by the listed statements or recommendations. One participant responded in the affirmative. Their responses were retained in our analyses.

RESULTS
=======

Of the 41 participants invited to take part, 23 (56.1% of those approached) completed the first round of the survey where they rated their level of agreement to 31 statements grouped by the following categories that were based on the themes of the symposium breakout sessions: detection of potential risk, determination of driving fitness, ethico-legal issues, and research recommendations. Twenty-five achieved consensus support (please see [Table 1](#t1-cgj-17-76){ref-type="table"} for the specific statements that achieved consensus and [Table 2](#t2-cgj-17-76){ref-type="table"} for those that didn't). Collectively, these statements emphasized the need for a fair, evidence-based, and widely accessible multi-step approach to the assessment of older drivers that could be modified as improvements became available. Respondents recognized that this required the engagement and support of physicians and other health-care practitioners who would be expected to identify and report medically at-risk drivers of any age. At a societal level, alternatives to driving a personal motor vehicle should be developed to meet community mobility needs. General comments provided by participants indicated that the statements "made sense." One referred to them as being "motherhood statements," while another felt that it was "hard to imagine they wouldn't get unqualified support". It was anticipated, though, that challenges in getting them "accepted and implemented" would arise.

###### 

Consensus statements or recommendations from first stage of the survey with proportion (and percentage) of respondents who completely, or somewhat agreed with, the statement or recommendation

  ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  *Detection of Potential Risk* What is an acceptable risk for driving a motor vehicle has not been precisely defined (19/23, 82.6%).What action to take for those falling in the "indeterminate" range on a screening or in-depth driving fitness assessment needs clarification (21/23, 91.3%).Further work is needed on how to effectively engage and support health-care practitioners (through education, clinical tools and/or policy initiatives such as reimbursement) in identifying and reporting medically at-risk drivers (22/23, 95.7%).Age is not the primary issue---it's the functional impact of medical conditions (alone or in combination) on driving abilities (23/23, 100%).The community mobility needs of older persons who do not drive must be addressed (100%).Any assessment system for driving must be fair to all (23/23, 100%).A multi-stage, integrated process is needed that would first detect those at potential risk and then move them on to a more detailed assessment (23/23, 100%).While we need to implement a reasonable approach now to driving safety, we have to ensure it does not limit our ability to act in the future when improvements present themselves (22/23, 95.7%).*Determination of Driving Fitness* We do not have a "gold standard" comprehensive system for determining driving fitness (20/23, 87%).Key components of an ideal system would include pro-active, accurate, and timely detection of significant concerns linked with prompt referral for the assessment of driving fitness (23/23, 100%).It should be possible for physicians, other health-care professionals, registry offices, law enforcement, the public, and drivers themselves to make referrals for an in-depth evaluation of driving fitness (22/23, 95.7%).Driving assessments should not be triggered by age alone (21/23, 91.3%).The in-depth evaluation of driving fitness should be done in a reliable, consistent manner that is widely available, with predetermined standards (23/23, 100%).The system implemented to promote driving safety should be evaluated in terms of reductions in older driver crashes, cost, and reductions in community mobility (20/23, 87%).*Development and Implementation of Public Policy* While the ultimate responsibility for assessing driving fitness rests with government, there is a wide range of stakeholders including the public, who should provide input on this issue (23/23, 100%).Sustainable financing of programs to enhance road safety with contributions from government, drivers, and insurance companies is required (23/23, 100%).The system put in place should be evidence-based, monitored, and evaluated (23/23, 100%).A comprehensive system for road safety means looking at roads, rules (e.g., speed), and vehicles, as well as drivers (22/23, 95.7%).Marshalling public support, collaborating, and rallying behind a champion or leader are vital if we want to be successful (21/23, 91.3%).*Ethico-legal Issues* We must ensure equitable (financial and geographic) access to assessment and intervention services (22/23, 95.7%).We must more precisely define the role of modified licensing (e.g., what types, how many, who decides, how to monitor) (21/23, 91.3%).Determination of driving fitness should be primarily based on current functional abilities, with qualifications for episodic or rapidly progressive conditions (23/23, 100%).In most situations, an on-road test should be part of the assessment of those referred for an in-depth evaluation of driving fitness (20/23, 87%).*Research Recommendations* There should be an increase in the funding of research on this topic (20/23, 87%).Knowledge translation initiatives to support the implementation of research findings to practice settings are required (20/22, 90.9% -- 22 voted on this recommendation).
  ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

###### 

Statements or recommendations that did not achieve consensus support during the first stage of the survey with proportion (and percentage) of respondents who completely, or somewhat, agreed with the statement or recommendation (shown in descending order of support)

  ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  The option of modified licensing as an alternative to either full renewal or rescinding a driver's licence should be utilized more often (18/23, 78.3%).
  There should be national harmonization on standards but regional flexibility in the delivery of programs (18/23, 78.3%).
  We need sophisticated modeling approaches to both inform policy development and project resource implications of proposed changes to the driving assessment and licensing system (18/23, 78.3%).
  Research support should be targeted to assessing the role of in-car technology to both assess drivers and deal with identified problems (e.g., blind spot detection) (18/23, 78.3%).
  Age-based testing is discriminatory (17/23, 73.9%).
  We currently do not have a sufficiently accurate, practical, and acceptable office-based approach to the detection of potential risk for continued driving that would trigger a further in-depth evaluation of driving fitness (16/23, 69.6%).
  ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

A total of six statements did not achieve consensus agreement ([Table 2](#t2-cgj-17-76){ref-type="table"}). Respondents' comments gave an indication of the concerns about these statements. A respondent not agreeing with "Age-based testing is discriminatory" noted that increasing age is a risk factor for many of the conditions that can impair driving abilities, and argued for age-based screening followed by "more specific testing for those identified as demonstrating some impairment". While most (69.6%) concurred that we did not have "... a sufficiently accurate, practical and acceptable office-based approach to the detection of potential risk for continued driving", there was a comment that we should rally behind whatever appeared to be the most reasonable current approach, even if less than ideal, as something was needed now. Reservations about the recommendation that "... modified licensing as an alternative to either full renewal or rescinding a driver's license should be utilized more often" centered on the needs to more fully develop this option, evaluate it, and determine whether it could be effectively implemented. Those disagreeing with the statement advocating for "... sophisticated modeling approaches to both inform policy development and project resource implications of proposed changes to the driving assessment and licensing system" felt the appropriateness of this methodology would depend on the specific research or policy question being addressed.

Four modified and four new statements were included in the second iteration of the survey. As there were only 12 participants (29.3% of those initially approached---much less than the desired survey response rate of 50%+) in the second round, none of these statements were considered for consensus agreement. The new statements (with degree of support received) were as follows: "Older drivers and persons with disabilities cannot be held to a higher standard than the general driving population" (agreed to by 12/12); "Advocacy groups for seniors or specific health conditions should have a formal place in the development of regulations and policy" (10/12); "Contesting a government prohibition on driving should be a cost borne by the individual" (7/12); and, "Driving reassessments required by government for renewal of a driving licence should be paid for by government" (5/12).

DISCUSSION
==========

These survey results can serve as a basis for the development of policy about the assessment and regulation of older drivers in Canada. There was a great deal of agreement among this diverse group of knowledgeable individuals on the key elements of a desired system and current knowledge gaps. We are aware of only one other recent national effort dealing with older drivers that involved a similar range of stakeholders. In 2009, the Canadian Association of Occupational Therapists, with input from a broadly based 21-member National Advisory Committee, produced the *National Blueprint for Injury Prevention in Older Drivers*.^([@b22-cgj-17-76])^ Our consensus statements align and add to the guiding principles contained in this document.

A number of statements were endorsed by most respondents, but did not achieve the pre-determined threshold for consensus. An example was the statement that age-based testing was discriminatory (17/23 or 73.9% supported it). This result contrasts with a 2000 Canadian Gallup poll where over 80% of respondents favoured mandatory testing of all older drivers,^([@b23-cgj-17-76])^ but is in accord with research indicating more stringent licensing requirements for older drivers do not lead to societal benefit.^([@b24-cgj-17-76]--[@b32-cgj-17-76])^ Greater use of modified (or restricted) licensing also obtained a high level of support (18/23, 78.3%), but did not achieve consensus. Though editorials in the *CMAJ* have advocated for reverse graduated licensing of older drivers^([@b33-cgj-17-76],[@b34-cgj-17-76])^ and there is qualified research support for it,^([@b35-cgj-17-76]--[@b37-cgj-17-76])^ a sufficient number of respondents felt this approach required additional study before becoming more widely used. While most respondents agreed that we do not have a sufficiently accurate, practical, and acceptable office-based approach to identifying potentially dangerous drivers, this statement did not achieve consensus support. Opposition to this statement was partially driven by the sense that we had to endorse something, even if not ideal. Aside from specific issues that may arise with particular instruments, such as the American Medical Association Assessment of Driving Related Skills (ADReS) battery,^([@b38-cgj-17-76])^ there are theoretical and methodological challenges to any such attempt.^([@b32-cgj-17-76],[@b39-cgj-17-76])^ Notwithstanding growing interest in the role of advanced in-car safety technology,^([@b40-cgj-17-76],[@b41-cgj-17-76])^ a number of respondents raised reservations about targeting research funding to studying its use in assessing drivers and/or mitigating driving risk.

A strength of the study was the scope and expertise of the participants, though the anonymous nature of the survey prevents us from knowing the actual diversity of those who responded. A further strength was the attempt to deal with the practical and not just the ideal, which was made possible by involving practitioners and those responsible for implementing driving policy, as well as researchers.

A number of limitations should be noted. There is the possibility of both selection (in deciding who was invited to the symposium) and self-selection (in completing the survey) bias. While the meeting brought together a diverse group of knowledgeable participants, it did not include all stakeholder groups, and no attempt was made to ensure numerical balance. Survey participation was made as simple as possible, with reminders sent to encourage completion, but our response rates, especially for the second iteration, raise the possibility of non-response bias. As well, the anonymous nature of the survey didn't allow us to compare the characteristics of respondents and non-respondents. While replication of our results is needed, carefully selected groups of knowledgeable individuals using Delphi methodology have been shown to produce reliable results.^([@b42-cgj-17-76])^ Some of the consensus statements were broad, and moving to more specific, implementable recommendations would likely lead to disagreement. We feel this was demonstrated by the universal agreement that sustainable and broadly-based financing is required, but the lack of agreement on who should pay for two specific elements (mandatory driving reassessments and appeals), during the second iteration of the survey. There was redundancy in a number of the statements (e.g., statements I.d and II.d in [Table 1](#t1-cgj-17-76){ref-type="table"}). We felt, though, this allowed us to check on the consistency of the opinions expressed. Finally, the definition of consensus used was arguably arbitrary (though commonly used), with a number of statements just meeting or falling below the pre-determined threshold.

An on-going and inclusive dialogue is needed about this complex issue. These deliberations should be based on explicitly stated principles and informed by the best available evidence, with policy implemented only after careful consideration of the implications of the actions potentially being taken.
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